Rendering of three-dimensional (3D) spatial structure of the degassed aluminium epoxy barrier marine coating sample obtained by serial block-face scanning electron microscopy (SBFSEM) measurement.
Supplementary Methods

Quantitative orientation analysis of the aluminium flakes
The surface normal direction of each aluminium flake is defined as the orientation of its major principal inertia axis. It is given as the eigenvector of the largest eigenvalue of the inertia matrix describing the voxel distribution in each identified flake.
Surfaces or coating-steel interfaces of the coating samples are parallel (or made parallel) to the xy planes in the 3D coordination systems. For cases where only the coating-steel interface was preserved in the sample preparation, the coating-steel interface is assumed to be parallel to the coating surface. The angle between the surface normal direction and the xy plane is The length of an object is defined as its maximum Feret diameter measured over 31 orientations, namely, at 31 couples of Φ and θ angles. Here, the Φ and θ are measurement 
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